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background: Up to 90% of patients with Duchenne muscular dystrophy (DMD) develop cardiomyopathy (CM) during the second decade of life. 
Mutations in the hinge 3 portion of the dystrophin gene (exons 50-52) may be cardioprotective. We assessed the relationship between dystrophin 
mutation and age of onset of CM in a cohort of DMD patients.
methods: DMD patients who had left ventricular function assessed by echo as well as genotyping between 2004-2013 were categorized into four 
genotypic groups: (1) exon 2-9 deletions, (2) exon 45-49 deletions, (3) exon 50-52 deletions, and (4) exon 10-44, exon 53-79 deletions. Hinge 
3 (exon 50-52) and non-hinge 3 mutations were also compared. Age at onset of CM was defined as first echo with an ejection fraction of <55% 
and/or shortening fraction <28%. Statistical analysis was performed using Chi-square and nonparametric Kruskal-Wallis test for cross group age 
comparisons.
results: Of 103 subjects with DMD, 40 had CM. Subjects without CM were younger than those with CM (10.8 ± 4.1 vs. 14.0 ± 3.1 yrs, p<0.0001). 
There was no difference in the age at onset of CM among the 4 genotype subgroups (p=0.97, Table). Mean age at onset of CM with hinge 3 deletions 
was 14.3 ± 2.9 yrs and 13.8 ± 3.3 yrs for all non-hinge 3 mutations (p=0.65).
conclusion: In contrast to previous studies, we found hinge 3 mutations in DMD were not associated with later onset of CM. Further study of 
interactions between modifier genes and dystrophin mutations may provide insight into the timing of CM.
Age at Onset of Cardiomyopathy by Mutation
Mutation n Mean age, years (+/- SD)
Exon 2-9 deletions 10 13.7 +/- 4.8
Exon 45-49 deletions 4 14.3 +/- 1.0
Exon 50-52 deletions (hinge 3) 12 14.3 +/- 3.3
Exon 10-44, 53-79 deletions 14 13.8 +/- 2.5
p=0.97
